Genome-wide analysis of genes encoding MBD domain-containing proteins from tomato suggest their role in fruit development and abiotic stress responses.
In tomato, DNA methylation has an inhibitory effect on fruit ripening. The inhibition of DNA methyltransferase by 5-azacytidine results in premature fruit ripening. Methyl CpG binding domain (MBD) proteins are the readers of DNA methylation marks and help in the recruitment of chromatin-modifying enzymes which affect gene expression. Therefore, we investigate their contribution during fruit development. In this study, we identified and analyzed 18 putative genes of Solanum lycopersicum and Solanum pimpinellifolium encoding MBD proteins. We also identified tomato MBD syntelogs in Capsicum annum and Solanum tuberosum. Sixty-three MBD genes identified from four different species of solanaceae were classified into three groups. An analysis of the conserved domains in these proteins identified additional domains along with MBD motif. The transcript profiling of tomato MBDs in wild-type and two non-ripening mutants, rin and Nr, indicated constructive information regarding their involvement during fruit development. When we performed a stage-specific expression analysis during fruit ripening, a gradual decrease in transcript accumulation in the wild-type fruit was detected. However, a very low expression was observed in the ripening mutants. Furthermore, many ethylene-responsive cis-elements were found in SlMBD gene promoters, and some of them were induced in the presence of exogenous ethylene. Further, we detected the possible role of these MBDs in abiotic stresses. We found that few genes were differentially expressed under various abiotic stress conditions. Our results provide an evidence of the involvement of the tomato MBDs in fruit ripening and abiotic stress responses, which would be helpful in further studies on these genes in tomato fruit ripening.